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Koppers Company, Inc.. Science and Technology
436 Seventh Avenue, Pittsburgh. PA 15219Telephone 412.227-2000

KOPPERS
May 27, 1986

RECEIVED
N VI

SUPS5FUND

Mr. Larry Wright
Chief, Superfund Enforcement Section
US Environmental Protection Agency
Region VI
1201 Elm Street
6AW-SE
Dallas, TX 75270

Re: South Cavalcade Site
Split Sample Results

Dear Mr. Wright:

vO

<M
O
O

Attached please find a copy of Mc-Bride-Ratcliff's sample split analyses.
As you recall, we had arranged for 5 soil samples each from the North and
South Cavalcade sites to be processed as per the respective soils surrogate
programs. '
Also, please find enclosed a copy of McBride-Ratcliff's daily field activity
logs for the week of May 12, 1986.

Should you have any questions, please contact this office.

Sincerely yours.

Michael Tymiak, P. E.
Manager, Previously Operated Properties.

JRCrm
KSC-RI/FS-43
cc: D. Sorrels (TWC)

B.Keir (CDM)
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McBride-Ratcliffand Associates, inc.
Geotechnical Consultants
7220Largtry Houston. Texas 77040 713-460-3766

May 16 , 1 9 8 6
HRA Pro j e c t No . 8 5 - 3 1 7

Kopper s Company , Inc .
1 9 4 0 Koppers Building
436 Seventh Avenue
P i t t sburgh . Pennsy lvan ia 1 5 2 1 9

ATTENT ION" : Dr . Jaraes R . Campbe l l
Prev ious ly Ope r a t e d P r o p e r t i e s

r-

CM
Oo

S U B J E C T : COM So i l Samp l e Sp l i t s
Sub task 2D - Subsurface So i l Samp l i ng
South Cava l cade S i t e
Hou s t o n , Texas

Pr e s e n t e d here is the report of our laboratory te s t results
cf s e l e c t e d soi l sample spl i ts with Camp , D r e s s e r & McKee
( C D M ) for the retcedia l invest igat ion at the South Cavalcade
S i t e in Hou s t o n , Texa s . This work was reque s t ed by Mr.
Jo h n C o c h r a n of the Reg i o n VI EPA at our me e t i n g on
Feb r u a r y 13 , 1 9 8 6 a n d verba l l y au t ho r i z e d b y D r . J im
Campbe l l .
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Introduction
A total of 10 selected soil samples were obtained for
c ompa r a t i v e eva luat ion of total aromat i c hydrocarbon
compounds by using fluorescence spectrophotometry and gas
chromatography analyt ical me t h od s . Five se lected soil
samples were obtained from both the North Cavalcade and
South Cava l cade S i t e s and split with representat ives of
McBride-Ratcl iff and Associates (HRA) and Camp, Drasser &
McKe e ( C O M ) . The samples were se lected to represent a
range of suspected contaminant concentrations.

Sample Splits
The HRA samples were obtained from various depths at Bor ing
SCK-ACK-SB02 on March 6, 1986 . The samples were split with
repre sen ta t ive s of COM and then p laced into 16 0 2 . . d e t e r -
gent-washed glass jars with Teflon-l ined lids. The soil
samples were t ranspor ted to our Houston laboratory on March
6, 1 9 8 6 under coo led condit ions with chain - of - cu s tody
documenta t i on . A copy of the MRA cha i n -o f * c u s t ody record
ir- included In Appendix A.

CO

CM
O
O

On March 6, 1986 a total of five sample ^plits were ob-
ta ined from r e p r e s e n t a t i v e s o f C D M . The samples were
consecutively numbered 01 to 05 and were received in 4 oz.
glass j a r s . A copy of the CDM cha in-of-cus tody record is
also included in Appendix A,

Surrogate—Testing
Su r r o g a t e t e s t i ng was condu c t e d for a l l 10 split soil
samples . Qualitative metals screening was conducted using
a X - r a y f l u o r e s c e n c e ana lyzer . Aroma t i c hyd ro ca rbon
measurements were made using a fluorescence spectrophoto-
mete r .

•McBride-RatdilT and Associates. Inc.
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So i l Heta ls Screen ing . Qualitative metals screening for
the split soi l samples was conducted using a Columbia
Scientif ic Industries Corporat ion (CSI ) X-Met 840 portable
X-ray analyzer . In general accordance with the EPA Work
Plan, the following metals were included in che screen ing:
a r s e n i c , ch rom ium , c o p p e r , l ead , and z i n c . The X-ray
analyzer was cal ibrated by CSX based on comparisons with
m e t a l s c o n c e n t r a t i o n s m e a s u r e d by a tom i c a b s o r p t i o n
techniques .

i

The p r e p a r e d samp l e s we r e s ub j e c t to a 100 mCi C m - 2 4 4
sour c e for 200 seconds . X-ray intens it ies were r e co rd ed
fo r a r s e n i c , c h rom i um , c o p p e r , l ead , z i n c , and b a c k -
s c a t t e r e d r a d i a t i o n . A s tandard deviat ion of count ing
s ta t i s t i c s was also recorded for each measurement . Deta i l s
of the procedure s used for sample preparat ion and mach ine
o p e r a t i o n a r e g iven i n S O P - H H C L - 0 3 , Me t h o d o f X - R a y
F l u o r e s c e n c e Analys i s of Meta l s in So i l , inc luded in
Append ix B .

CM
O
O

i
i

Ar Qjsat ic Hydrocarbon. Scree .n ing . Tocal aromat i c hydrocarbon
concentrat ions of the split soil samples were measured by
us ing a Pe r k i n -E lme r L S - 3 Spe c t r o f l u o rome t e r . The soi l
s amp l e s were ex t ra c t ed using cyclohexane . The f i l tered
extracts were diluted to stay within the detec t ion l imits
of the s p e c t r o f l u o r ome t e r . The spec t rof luorometer uses
scanning mono chroma tors which scan from 200 to 720 nm for
ex c i t a t i on wave l engths ad 2 3 0 - 8 0 0 nm for em i s s i on wave-
l engths . A Bausch and Lomb str ip chart re corder was used
to record the spectra l s can s .

Spe c t r a l s c an s we r e ob ta i n ed fo r each samp le e x t r a c t .
Sp e c t r a l scann ing con s i s t s of scann ing exc i t a t i on and
em i s s i o n monochromator s simultaneously with a wavelength
d ifference of 5 to 35 nm. For this invest igat ion, a f ixed

•McBnde-Ralcliff and Associates. Inc.
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De t a i l s of the procedures and m ethods used f o th,-roc. r bon screen ing are glven ln s o p .HWCL . o i »
F l u o r e s c e n c e Ana l y s i s o f T o t a l po l y nu cUar

Hydrocarbons in Soi l . included in Appen(Jix fi

 C

the sample spectra l scans are included in Appendix D.

T_est Resu l t s
Append ix E present s a coBputer iZed suramary of the
sa r ap l e s u r roga t e t e s t r e s u l t s . A l .0 lnc luded t p

P

.«««, are the calculated machine detect ion l imits and thes a n d a r d deviat ion fot each soll ̂ l s ffleasurement

s t a n d a r d dev ia t ion is r e po r t e d as the g r e a t e r of t h .
s t a nda rd dev i a t i on from the ca l i b r a t ion m ode l a n d t h

standard deviat ion of counting s ta t i s t i c s . The detec , -
li.lt. of the f l uo r e s c en c e s p e c t ropho ton . e t e r w ere cal"
culated by success ively diluting a standard until it gaveno measured spectra l re sponse .
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Summary
A rev iew of the surrogate test data indicates a range of
total aromat i c hydrocarbon concentrat ions ,

We apprec iate this opportunity to be of service to Koppers
Com p a n y . P l e a s f con tac t us i f you requ ire addit ional
inforraation.

Sincere ly ,

McBRIDE-RATCLIFF AND ASSOC IATES , INC .

Will iam R . Tobin, P . E .
Pro j e c t Manager

Paul R. Wild
Pro j e c t Chemis t

W R T : P R W : k c
Cop i e s Subm i t t ed

•McBride-Ratclilf and Associates, Inc.—'
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CHAIN-OF-CUSTODY DOCUMENTATION
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-McBride-Ratcliff and Associates. Inc.-
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Office nforcement CHAIN OP CUSTOu/ RECORD mSt.
Dallas, Texas 75270
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ReUncuishfd b: fSfrniturft Date / Time Received by: (Signstur*} Relinquished by: (Signature) Date /Time Received by: (Stgntwc)

Relinquished by: (Sign»«irst Date / Time Received by: (Signature) Retmquished by: Date /Time Received by: fSignitvrel

Relinquished by: (Srgratvrvt Date / Time Received for Laboratory by:
(Signature}

Date /Time

Distribution: Original Accompanies Shipment; Copy to Coordinator Field Fifes 0 0 2

Remarks
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APPEND IX B

SOP-HWCL-03
METHOD OF X-RAY FLUORESCENCE

A N A L Y S I S OF METALS IN S O I L

00

CM
O
O

iiiiiii •McBride-Ratcliff and Associates, Inc. •
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STANDARD OPERATING PROCEDURE

Number : SOP-HWCL-03
Orig i na t ed By: PRW
Approv ed By: WRT

Page :
Da t e :
S t f l t u s :
Rev . :

1 of 7
Jan . 1986
Final
0* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

METHOD OF X-RAY FLUORESCENCE ANALYSIS OF
METALS IN SOIL

and A^pl j^ca t^on

2 . 0

3 • 0

1 . 1 Th i s p r o c e d u r e i s for the qua l i t a t i v e analys i s
o f m e t a l s i n s o i l u s i n g an X- r a y f l u o r e s c e n c e ana-
l y z e r . A r a d i o a c t i v e sou r c e i s c ho s e n wh i c h em i t s
X - r a y s t o o b t a i n s p e c t r a l r e s p o n s e s f rom me t a l com-
pound s in a soil med ia . Meta l s can be ident i f i ed and
q u a n t i f i e d b y t h e c h a r a c t e r i s t i c e n e r g i e s wh i c h they
r e - em i t . Typ i ca l lower d e t e c t i o n l imits are 25 to 50
ppm in c omp l e x so i l m e d i a .

2.1 A d r i e d and homogen i z e d soi l s amp l e i s p l a ced i n
a c a l i b r a t e d X-ray f l uore s c ence ana lyzer and s ub j e c t "
e d t o X - r a y s . R e - e m i t t e d X - r a y s a r e d e t e c t e d a n d
ana lyzed to i d en t i f y me t a l s and their c o n c e n t r a t i o n s .

3 . 1 A Co l u m b i a S c i e n t i f i c I n du s t r i e s X-Me t 840 Po r t
ab le X-Ray An a l y z e r w i t h powde r/ l i q u i d samp l e p robe .

CM
Oo

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
McB r i d e -R a t c l i f f a n d A s s o c i a t e s * I n c .
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STANDARD O P E R A T I N G PROCEDURE

Numbe r : SOP-HWCL-0 . 1 Pag e ; 2 of 7
Or i g i n a t e d By : PRW Da t e : Jan . 1 9 8 6
Approved By : WRT S t a t u e : F ina l

R e v . : 0* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # * * * * * * * * * * * *

3.2 An a l y t i c a l b a l a n c e capab l e o f we i gh i ng t o O . l g m .

3.3 P l a s t i c s amp l e cups a n d mylar f i lm from Co l um b i aSc i e n t i f i c I n d u s t r i e s .

3 .4 D r y i n g o v e n c a p a b l e o f m a i n t a i n i n g a c o n s t a n tt e m p e r a t u r e o f 105 C .

3 . 5 G r i n d e r , b a l l m i l l g r i n d e r , m o r t a r a n d p e s t l e ,
o r s im i l a r a p p a r a t u s c a p a b l e o f r e d u c i n g d ry so i l s t of ine p owd e r s .

3 *6 G l a s s c u t t i n g b o a r d a n d s t a i n l e s s s t e e l k n i f e o rd ev i c e t o g r a t e t h e s am p l e .

3 . 7 U . S . S t a n d a r d S i e v e N o . 1 0 ( 2 . 0 0 m m ) a n d U . S .
S t a n d a r d S i e v e N o . 2 0 0 ( 0 . 0 7 5 mm ) .

4. 1 S a m p l e s s h a l l b e s t o r e d i n d e t e r g e n t wa s h e d , t ap
w a t e r r i n s e d 8 02 . o r 16 02 . g l a s s j a r s w i t h Te f l o n -
l i n e d l i d s a t 4 C . M a x i m u m h o l d i n g t i m e f o r so i l
s a m p l e s i s 6 m o n t h s . At l e a s t 100 gm o f so i l i sr e q u i r e d .

Oin

oo

M c B r i d e - R a t c l i f £ a n d A s s o c i a t e s , I n c .
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S T A N D A R D O P E R A T I N G P R O C E D U R E
Numb e r :
Or i g i n a t e d By :
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S T A N D A R D OPERAT ING P R O C E D U R E

Numb e r ;
Or i g i n a t e d By :
App r o v e d By :

SOP-HWCk -03
PRW
WRT

Pag e :
D a t e :
S t a t u s ;
R e v . ;* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

A of 7
Jan . 1 9 8 6
Fina l
0* * * * * * * * * * * *

5.4 P r e p a r e t h e samp l e cup by p lac ing a p i e c e of th e
my l a r f i lm o v e r the b o t t om of the larger ha l f of the
s a m p l e c u p . S n a p t h e sma l l e r ha lf o f t h e samp l e c up
o v e r t h e b o t t o m o f t h e l a r g e r ha l f . Th i s c l amp s t h e
m y l a r f i l m i n p l a c e . T h e f i lm s h o u l d b e t i g h t ,
w i t h o u t w r i n k l e s .

5 ' 5 F i l l t h e c u p w i t h t h e d r i e d , p u l v e r i z e d
s a m p l e s . Tap the cup on a hard s u r f a c e unt i l no mor e
s e t t l i n g i s o b s e r v e d t o o c c u r a n d t h e samp l e s u r f a c e
i s v i s u a l l y f l a t a n d u n i f o r m . A 1/4 i n . t o 1/2 i n .
l a y e r of samp l e shou ld be in each c up ,

5 . 6 T a r n t h e X - M E T 8 4 0 o n . T h e L C D s h o u l d r e a d
" S E L F T E S T C O M P L E T E " a n d t h e " > " s i g n s h o u l d b e
d i s p l a y e d . T h i s d i s p l a y m a y b e r e p l a c e d b y " G A I N
C O N T R O L : C O U N T R A T E T O O L O W " . T h i s i s n o r m a l .
A l l o w t h e m a c h i n e t o w a r m u p f o r a t l e a s t 1/2 h o u r
w i t h t h e p r o b e l i d c l o s e d . Ope n up t h e l i d and wa i t
an a d d i t i o n a l 5 m i n u t e s for ga i n c o n t r o l s t a b i l i z a -
t i o n . Th e i n a t r u m e n t i s r e a d y t o m e a s u r e s a m p l e s .
K e e p t h e l i d o f t h e p r o b e o p e n f o r g a i n c o n t r o l
b e tw e e n t h e s amp l e a n a l y s e s .

5 .7 P l a c e t h e s a m p l e c u p i n t h e p r o b e , mak i n g s u r e
t h e l i d i s c o m p l e t e l y c l o s e d , a n d p r e s s " S T A R T 1 1 .

CM
LPi
VO
CM
Oo
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M c B r i d e - R a t c l i f f a n d A s s o c i a t e s , I n c .
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A f t e r i t has f in i s h e d 8ca n n i "
">d tne r a e t a l s o f i n t e r e s t a n

8

d ' t e i

' • c o r d the r e su l t8 on th e x.rfl / ° °" '"' 8C r e e n '
^ ter "S ID " o n th I *»«!»"• Da t a S h e e t .

Ca l c u s are as fol l ows

_Sample Dry
Saraple Wet Results (mg/kg)

F o r . a m p l e s t h a t we r e w i t h

Sample e ————— x Results (mg/kg) =
Corrected Results (rag/kg)

Th e k n i f e , g r a t i n g d e v i c e , a n d
d e t e r g e n t w a s h e d a n d tf lp s e d t o

* * * * * * * * * * * * * * * * * * * *
Me B r i d e - R a t r l i f f «-j *i v « LCA i t r a n d A s s o c i a

* * * * * * * * * * * * * * * * * * * * * *
t e s , Inc .
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remove a l l d i r t and a i r dr i ed b e twe e n s amp l e s . The
cups shou ld be d e t e r g e n t washed and tap water rinsed
b e t w e e n s amp l e s and a i r d r i e d . Rep l a c e t h e my la r
film between each ana lys i s .

7 . 0 Qua! i j: y A j s u r a n cc_/Qua 1. i t y Con t rp 1 Mea s u r e s

7.1 Ten p e r c e n t of the samples will have a rep l i ca te
ana l y s i s to e va l u a t e ana ly t i ca l prec i s i on . Randomly
c hoo s e 1 <» amp J. e and p r e p a r e a s e p a r a t e a l i q uo t and
p e r f o r m a n a l y s i s i n a c c o r d a n c e w i t h S e c t i o n 5 . 0 .
R e c o r d t h e r e s u l t s on t h e X^Ray Ana ly s i s Da t a Sh e e t .
Re c o r d the r e spe c t i v e s tandard dev ia t ions of count ing
s t a t i s t i c s .

7 .2 Com p u t e t h e d i f f e r e n c e s f o r e a c h meta l concen-
t r a t i o n b e tw e e n the or ig ina l ana lys i s and the repli-
c a t e a n a l y s i s . If any va lue s d i f f e r by grea t e r than
2 r e p o r t a b l e s t a n d a r d d e v i a t i o n s , then c o n d u c t a
s e c ond r e l i c a t e ana ly s i s on a th ird al iquot from the
s am e s am p l e . R e p o r t a b l e s t a n d a r d d e v i a t i o n i s
d e f i n e d a s t h e g r e a t e r o f t h e two v a l u e s o f t h e
s t a n d a r d d e v i a t i o n o f c o u n t i n g s t a t i s t i c s and t h e
ca l i b ra t i on model s t anda rd dev ia t i on .

LT\
vD
CM
Oo

McBr i d e -Ra t c l i f f and As s o c i a t e s , Inc .
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7.3 To ch e c k f o r i n s t r umen t prec i s i on , p e r f o rm
an ana l y s i s of a known s t anda rd . This should be
p e r f o r m e d o n c e pe r d ay . I f t h e a v e r a g e o f t h e
s t a n d a r d r e s u l t s v a r y g r e a t e r than 2 r epo r t ab l e
s t a n d a r d d e v i a t i o n s , then o p e n t h e l i d o f t h e
p r o b e to a l l ow i t to undergo gain contro l for 15
m i n u t e s . Remea s u r e t h e s amp l e .

8 . 0 Re f e r e n c e s

in

oo
8 • * Op e r a t ing I n s t r u c t i o n s :. _X Met 8AO Po r t a b l e XRF

! . > Co l umb i a S c i e n t i f i c I n d u s t r i e s , 1 9 8 5 .

I
I
I
I
I
I
I
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X-RAY ANALVSfS DATA SHEET
PROJECT NO.:
DATE TESTED:

SAMPLE MO,

PROJECT:

BY:
DEPTH SAMPLE

DATE
TAREWEIGHT

CLIENT:

CAM PLUS
WET SOIL

CAM PLUS
DRY SOIL

WATER
CONTENT

METALS CONCENTRATION/SAMPLE STANDARD DEVIATION
ARSENIC

MODEL 9D-32
MODEL DL=«

CHROMIUM
MODEL SO-204
MODEL DL=S«

COPPER
MODEL 90-42
MODEL OL=2«

LEAD
MODEL 9D<
MOOCL DL» 101

zmc
MODEL SO-3fl
MOOCL OL-M

REPLICATE
SAMPLE NO.

STANDARD
SAMPLE WO.

METAL STANDARD VALUE
END-OF-OAY VALUE

i«7»±tr

Cr 1430±200

OEV. REPLICATE 1 RESULTS

DIFFERENCE
LESS THAN 2

STANDARD DEVIATIONS? YES Q D D YES a D D »*0
CHECKED BY:
DATE:
STATUS:

D
Q FWAL

Cu REPLICATE 2 RESULTS

DIFFERENCE
LESS THAN 2STANDARD DEVIATIONS 7 D YES Y6S NO DYES DNO Q D

McBrfcfe-Racctfff and Associates, Inc.

0 0 2 6 5 6
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METHOD OF FLUORESCENCE ANALYSIS OF TOTAL POLYNUCLEAR
AROMATIC HYDROCARBONS IN SOIL

Scope and Applicat ion

1.1 This procedure is for the extract ion of po ly-
nuc l ea r aromat i c hydrocarbons (PNA) from soil and
analysis of the extract by f luorescence s p e c t r o p h o t o -
metry . This procedure determines total PNA only and
canno t reso lve the various component s of a comp l exmatr ix ,

1 , 2 . Poten t i a l causes for negat ive interference are
paramagnet i c spec i e s such as d isso lved oxygen, iron,
copper , and nickel . Other negat ive in terferences are
s e l f - q u e n c h i n g a n d e n e r g y t r a n s f e r q u e n c h i n g .
Diamagnet i c meta l s such as zinc and calc ium may cause
pos i t i v e i n t e r f e r e n c e s . Chang e s in pH can cause
po s i t i v e or negat ive i n t e r f e r e n c e s . Subs t i t uen t s
s u c h a s : - C l , - N 0 2 > o r - C 0 2 H t e n d t o q u e n c h

eas s u b s t i t u e n t s such as: * Ni^ ,
to enhance f luorescence .

CO
in
vO
CM
O
O

t e s , in c .

t.-
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homogen i z ed- One gram of the homogen ized sample is
extrac ted in cyclohexane, and the extract is analyzed
by the synchronous excitat ion method of f luorescence
spec t rophotome try to obtain a spectra l r e spon s e . The
s p e c t ra l response is compared to a standard of known
PNA concentrat ion for determinat ion of re lat ive tota l
polynuclear aromat i c hydrocarbon concen t ra t i on .

App a r a t u s and Mater i a l s
3 . 1 Scann ing f luorometer capable o f s imultaneous ly
s c a n n i n g t h e ex c i t a t i on wave l eng th s f rom 230 t o
500+ nm and the emi s s ion wave lengths from 250 to 5 2 0 4nm .

3.2 Quar t z cuvette with 10 mm path length ,

3.3 Rotary tumbler , shaker , o r s imi lar dev ice fo r
cons tant agitat ion of soil samp l e .

3 .4 Spec tra l grade cyc lohexane .

3 .5 Mortar a n d p e s t l e .

3.6 Gla s s cutt ing board a n d sta in less s tee l knife
or device to grate the soil sample .

in
vo
OJoo

.„...„„.„—.....,.,,,.,,,.,..,.,.,.,,.,....m<... «...0,.t... ,„. .
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3.7 A filtering apparatus consist ing of Uhatman A0
f i l ter p a p e r , glass funnel, suct ion flask, suct ion
flask adapter , asp irator pump, and tubing.

3 . 8 Balance capable of weigh ing to 0 . 0 1 mg .
4- ° Sample Col l er f--f ? n

4-1 S o i l s am p l e s shal l b e s t o r e d " i n d e t e r g e n t
wash ed , tap water r insed , 8 oz . o r 16 02 . lass
with Tef lon- l i ned l ids.

5 . 0 Pro c e d u r e
5.1 Remove the soil sample f rom the jar (min imura

100 grams) and place on a glass cutt ing b o a r d . With
the s ta in le s s stee l knife or grat ing dev i c e , break
down the sample to 1/4- i n . s ized p i e ce s or less and
thorough ly mix the p i e c e s . Thorough ly gr lnd ^
h o m o g e n i z e the . so i l w i t h a m o r t a r and p e s t l egr inder , or ball mill .

5.2 P l a c e 1 gram of the homogen i z e d soi l samp le
on to a we igh ing paper which has been p r ewa sh ed in
cyc lohexane and air dr ied .

McBr ide-Rat c l i f f and As s o c i a t e s , Inc.
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5.3 Add 100 ml of cyclohexane and agitate the soi l
sample in the extract ion apparatus for at least 24
hr s . The extrac t ion apparatus should cont inuouslyag i ta te the sample .

5.4 F i l t e r th e e x t r a c t and p lace 3 m l o f t h e
f i l t rate in the cuv e t t e . Simultaneous ly scan the
em i s s i o n wave lengths from 250 to 500 nm and the
exc i t a t i on wavelengths from 270 to 520 nro. The s tr ip
chart spe ed , scan ra t e , and fixed scale shou ld be at
the same sett ings as for the s tandard aga inst wh ichthe scan is compared .

5,5 Dilut ion may be necessary to keep the ins tru-
ment response on s ca l e . If dilution is nece s sa ry ,
p lace 1 ml of the ex t rac t into another glass j a r , and
add cyc lohexane. Several dilutions may be neces sary
for the instrument response to remain on sca le . The
dilution factor is ca lcu lated as fo l lows:

DF
Q1 lut ion volume

vO
C\J
Oo

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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l
Ec

5 . 7 M e a s u r e t h e a r e a u n d e r
spec tra l s can . Calcu lat ions the p e a k s 0 f

as fo l lows :

CM
Oo

Total PNA ( -2t ) - sample area units x RC x DF
kg sample weight (kg)

" 5.8 The instrument de te c t i on limit i s de t e rm ined by
diluting a known concentrat ion of a s tandard unti l it
no longer reg i s ters a spectra l r e spon s e , when back-
g r o u n d c o r r e c t i o n s a r e m a d e . T h e a n a l y t i c a l
d e t e c t i o n limits are determined by mult iplying the
i n s trument detec t ion limit by the di lution fac tor for
each ana lys i s .

5.9 Record a l l data and calcu lat ions on t h e S p e c -
tral Scan Data Sh e e t , which is to be at tached to the
f luorescence spectrum of the samp le .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
McBr ide-Ratc l i f f and Assoc i a t e s . Inc .
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7 . 2 A r in sea te blank should be analyzed cons i s t ing
of cyc lohexane expo s ed to g lassware , cutt ing
b o a r d , k n i f e , and ana lyt i ca l ma t e r i a l s fo r
every ten samples analyzed.

CM
O
O
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MlUtH ( AVAl C-AOf 51 (F

So * ' S«rra«8t«

$««0[e t1*t«(« Content.
Swunlf Depth Sanif>l* Ie«t !pw>rcv<t
No. n - 0«tw 0«t«- 1 C ')

A04-S802-OJ 9 3-*-8* 3-28-86: 13. JA04-S89.-O7 13,5 J-i»-B»» 3-26-8* ! - ' 1 .5A04-SPL[J- !'.' £5.5 3-"5"f' J-2*-8iS. .'to,-.iAfM-Stxij-t? 4 1 . 5 3-ft-8f> 3-J6-86: 17, jAO4-S8o;-.'5 55 3-6-6* --ifl-861 It.*
COWSPLtt 1 3-5-1* i-l'S-S*! ) * .5COM SPLIT 2 J-tt-86 3-13-861 ^; .4
COM SPLIT J 3-b-&* J-l'J-SS! .'4,5COfl SPL IT 4 J-i^-Ji* i-^'*-8*' . ' . i
COM SFLCt 5 ^-^-S** 3-1 1;"-** * ! .: . i .4

!

tQl • -*il
» tCf.Cone . d»v .

6DL 49.•MI «V)
H1K. -.'
lt)L 5.
EOL J.
BDL 54
;U 51
145 V.
1W " ^^
(itll

CKromium
(fn • rtt •ta.
Cone. dffv.

BOL ^04POL y*
MIL .i"t
ftJL .*i*ML JO4
tOL JO*tOL 2t*4
fOL .•«•*
(OL .'' "4
(i (1L .'' ••»

(Ctt - .^ >«ltl
C(inc . d* ̂  .

60L 42
ECL 42
BtX 4.
EOL 4;
EOL 4JtsOI. 4.'
Hit 4.
fcDl. 4."
tOL 4J
tOL 4.'

tm .ion• td .Cone. tJ*>v.

BOL 1*2EOL 16.-
1.-^ I**.114n 16i
60L 15^
il1^ 1ft*

87 162t:o (*>:•
.'3' 16^
t(DL tNj

(01 • ^J> »(d,
Cono. d*v.

BOL 5660L 59&OL 56K3L 56
BOL 56EOL 5ft54 56

40 565J MWJL »

Tot»( 6ro*«tie
Hvdroorttonn
Cono. OL

2023 3£43 IB 54
180 5BOL 0 . 18BDL 0 . 18
BOL 0 . 1 S
569 tS
64B !&

37800 « tOO30 180

(T) Tevt«f BOt Dry i**i . C41 DL

0 0 2 6 7 7
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